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Navbatdagi uzunligi va talabning sistemada bo’lislvaqti
chegaralanmagan ko’p kanalli sistema.

1. Sistemaning tavsifi.n ta bir xil xizmat giluvchi birlikdan (biz ularni
“kanallar” deb ataymiz) tashkil topgan ommaviy xemgqilish sistemasini
garaymiz. Sistemagdaintensivlik bilan Puasson talablar ogimi kelsirgak talab
kelgan momentda hamma kanal band bo’lsa, u holdalab navbatdan tadan
kam talab turgan bo’lsa, navbatga turadi: agar atm&turgan talablar som ga
teng bo’lsa (undan ortig bo’lImaydi), u holda buatalnavbatga turmaydi va

sistemani tashlab ketadi. Har bir kanalning xizejiish vagti (T,) x« parametrli

ko'rsatkichli gqonun bo’yicha tagsimlangan tasodifiyigdor. Sistemada qgabul
gilingan talablar (navbatda turganlar yoki xizmatlinqyotganlar) unda
chegaralgan vaqt bo’lishi mumkin. Bu vaqgtning tlgabilanoq u xizmat
gilinayotganligi yoki navbatda turganligidan qat'igazar sistemani tashlab
ketadi. Sistemada bo’lish vagfi,) v parametrli ko'rsatkichli qonun bo'yicha
tagsimlangan tasodifiy migdor.

Qaralayotgan sistemani biror fizik sistema deb sgkaravshanki uning
mumkin bo’lgan holatlari chekli bo’lib, ular quyiddardan iborat:

x,- hamma kanal bo’sh, navbat yo'q;

x,- bitta kanal band, navbat yo’q;

x.- hamma kanal band, navbat yo’'q;

x .,- hamma kanal band, bitta talab navbatda turipti;

X....- hamma kanal bandj ta talab navbatda turipti.



2. Holatlar ehtimollari uchun differensial tenglamalar. t momentda
sistemax, (k = 012,...,n+m) holatda bo’lish hodisasining ehtimolim, (t) orgali
belgilaymiz va PR(t) ehtimollar uchun differensial tenglamalar sisteimas

tuzamiz.

P,(t) uchun differensial tenglama tuzamizvagt momentini tayin qilib
olamiz vat+At momentda sistemax, holatda (hamma kanal bo’sh) bo’lishi
hodisasining ehtimolp,(t + At) ni topamiz. Bu hodisa quyidagi usullar bilan ro’y

berishi mumkin:

t momentda sistema, holatda bo’lgan,at vaqt ichida esa talab

kelmagan;

t momentda sistema, holatda bo’lgan,at vaqt ichida esa yo kanal

xizmatni tugatgan yoki xizmat gilayotgan talab eimstda bo’lish vaqti tugashi
munosabati bilan sistemadan ketgan va yangi teabagan.
Qolgan barcha imkoniyatlas(at) ehtimolga ega ekanligiga ishonch hosil
gilish giyin emas.
Ko'rsatilgan hodisalardan birinchisining ehtimohitenollarni ko’'paytirish
teoremasiga ko’'ra
P, (t)e % = P, (t)L- Aat + o(at)]
ga teng, ikkinchisining ehtimoli
P(t)P(T, <At)+P(T, <At) @™ =
-R0fpli-e e pi-e e -

= B (t)[uat + O(at) +vat +0(At )] - AAt +0(At)] =
= B ()(w +v)at +o(at)| i~ Aat +o(at)

ga teng.
Izlanayotgan ehtimol birgalikda bo’lmagan hodisailag ehtimollarini
go’shish teoremasiga ko'ra

P,(t+at)= PR (t)e™ + B (t)P(T, <At)+ P(T, <At) @ +0(at) =
= P, (t)1- Aat +o(at)]+ B, (t)][(« + v )at + o(at)] di- At +0(at)] =
= Py (t)(L - Ant) + R (t)(( +v)at + ofat))



Bu tenglikdap,(t) go’shiluvchining chap tomonga o’'tkazamiz, so’ng har

ikkala tomoniniat ga bo’lamiz. Natijada

Po(t +At)_ Po(t) - _
At

ni hosil gilamiz.
Endi agar At -~ 0 da limitga o'tsak, u holda quyidagi differensial
tenglamani hosil gilamiz:
R(t)=-AR,(t)+ (u+v)R.(t)
(ofat) migdor At ga nisbatan yugori tartibli cheksiz kichik migdoo’lgani

uchunlim Olax) =0).

at-0 At

R (t)(0<k<n) ehtimollar uchun differensial tenglamalar tuzantizvaqt
momentini tayin qilib olamiz va +At momentda sistema, holatda bo’lish
ehtimoli R, (t+At) ni topamiz. Bu hodisa quyidagi usullar bilan rddgrishi

mumKin:

t momentda sistema, holatda bo’lgank ta kanal band)at vaqt ichida

esa undan chigmagan (kanallardan hech biri bo’'spamaxizmat gilayotgan
talablardan hech biri ketmagan va talab kelmagan);

t momentda sistema, , holatda bo’lgan,at vagt ichida esax, holatga

kelgan (bitta talab kelgan talablardan hech birishamagan va xizmat
gilayotgan talablardan hech biri kelmagan);

t momentda sistema,, holatda bo’lganat vaqt ichida esa,,, holatga

kelgan (yo bitta kanal bo’shagan yoki xizmat qilegan talablardan biri vaqti
tugashi munosabati bilan ketgan va talab kelmagan).

Qolgan barcha imkoniyatlan(at) ehtimolga ega ekanligini ko’rsatish
giyin emas.

Bu hodisalardan birinchisining ehtimoli ehtimollako’paytirish haqgidagi

teoremaga ko'ra



R.(t)P(T, > at)+ P(T, > At)] 2 =
= R ()le™ e | p, (t)e e i =
=R (t)e i = p (Y1 - (4 +k(u +v))at +0(at)]
ga teng, ikkinchi hodisaning ehtimoli
Pt )(1 e‘”m)[P (T, >at)+P(T, > At)[" =
=Ra(-e fore e =

=p_ (t)(l e—Am)e k-2)(v )t —
(rat +o(at)1- (k —1)(u +v)At +0at] =
= ( )(k +1)(x +v)at + oAt

ga teng, uchinchi hodisaning ehtimoli
Rea(tlcica P(T, < 8t)+ ¢\ P(T, < At)] & =
= Rtk rDi-e" )+ (k+ - roe -
= B, (t)(k + 1) At + 0(at) +vat +0(At)[1- Aat + oAt )] =
= P (t)(k + 1)1 +v )t + o(at) .- Aat + ofat)] =
= Rea(t)(k + 1) +v)at + o(at)

ga teng.
Topilgan ehtimollarni birga yig'ib, quyidagi tenighi hosil gilamiz:
R(t+at)=PR(t)1- (1 +Kk(u+v)at +ofat))] +
P (t)aat +o(at)+ R, (t)(k +1)(u +v)at +0(At)
yoKi
Rt +t)= R )L~ (1 + k(u+v)at] + R, (t)at +
+ Pea(t)(k +2)(us +v)at + ofat)
Bu tenglikda P, (t) qo’shiluvchini chap tomonga o’tkazamiz, so'ng likkala

tomonini At ga bo’lamiz. Natijada

BB RO 1R 0+ 2R ) (e R0+ 020

ni hosil gilamiz. Bundanat - oda limitga o'tib R (t) ehtimol uchun quyidagi

differensial tenglamaga ega bo’lamiz:
“m Pk(t+At)+ Pk( )

At At

~(A+k(+ V)P )+ AR, (1) + (k+ D +v )R (t)

yoKi
Py (t) = (A + k(e + V)P ) + AP (1) + (k+ 1)+ V)R, (t) (k<O<n)



(oat) migdor At ga nisbatan yuqori tartibli cheksiz kichik migdar’liganidan

lim Ola) =0 ga teng bo’ladi).

at-0 At

Endi P,(t) ehtimollar uchun differensial tenglamalar tuzaniizaqt
momentini tayin qilib olib, t+At momentda sistemax, holatda bo’lishi
hodisasining ehtimolp, (t + At) ni topamiz. Bu hodisa quyidagi usullar bilan ro’y

berishi mumkin:

t momentda sistema, holatda bo’lgan,At vagt ichida esa, undan

chigmagan (kanallardan hech biri bo’'shamagan, xizgiayotgan talablardan
hech biri ketmagan va talab kelmagan);

t momentda sistema_ _, holatda bo’lgan.at vaqt ichida esax, holatga

o'tgan (bitta talab kelgan, talablardan hech bin’shamagan va xizmat
gilayotgan talablardan hech biri kelmagan);
t momentda sistema,,, holatda bo’lgan.at vagt ichida esax, holatga

kelgan (yo bitta kanal bo’shagan yoki xizmat qilegan talablardan biri vaqti
tugashi munosabati bilan ketgan va talab kelmagan).
Qolgan barcha imkoniyatlan(at) ehtimolga ega ekanligini ko’rsatish
giyin emas.
Bu hodisalardan birinchisining ehtimoli ehtimollako’paytirish haqgidagi
teoremaga ko'ra
P M)[P(T, >at)+ P(T, > At)] ™ =P, (e @ [e = p(t)emle) o =
=P, (t)enela = p (t)1- (A +n(u+v))at +0(at)]
ga teng, ikkinchi hodisaning ehtimoli

n-1 _

P (OL-e P, >at)+P(T, > At = P, (1)-e7 Jor o]
=P, (t)-e e e = p (1) Ant +0(at )L (n—1)(x +v)at +0At] =
=P, (t)(n+1)(x +v)At +0At

ga teng, uchinchi hodisaning ehtimoli



P..(t)c, P(T, <at)+c,,, P(T, <at) @™ =
=P, ({)nl-e )+ (n+2)f-e o =
=P, (t izt +0(At) + (n+1uat +0(at)J1- At +0(At)] =
=P, (t)[(nx + (n+1)at + o(at)| - Aat +0(at)] =

= P (t)ne + (n+ 1 Jat + ofat)
ga teng.
Demak,
P (t+At) =P, (t)1- (1 +n(u+v)at +0(at))] +
P (that +o(at)+ P, (t )[n,u +(n+ 1)V]At +0(At)
yoKi
P,(t+at) =P, (t)1- (1 +n(u+v)at)]+ P (t)iat +
+ PO+ (n+ 1yt + ofat)
Bu tenglikning o’ng tomonida turgarp,(t) qo’shiluvchini chap tomonga

o’'tkazamiz, so’ng hosil bo’lgan tengliklarning hakkala tomonini At ga
bo’lamiz. Natijada

PRl AR )+ [+ (1 )+ 00

tenglikni hosil gilamiz. Bundamat - oda limitga o'tib P,(t) ehtimol uchun

guyidagi differensial tenglamaga ega bo’lamiz:
P, (t) = (A +nlu+ V)P, () + AP, () + [(nee+ (n+ DV IR, )

Endi golganP,..(t),s>0 ehtimollar uchun differensial tenglamalar tuzishga

o’'tamiz. Bundal< s<m va s=mhollarni har birini alohida garashimizga to'g’ri
keladi. Avval 1<ss<m bo’lsin. t vaqt momentini tayin qilib olamiz vat +At

momentda sistema,,. holatda bo’lishi hodisasining ehtimok, (t)t+At) ni

n+s

topamiz. Bu hodisa quyidagi usullar bilan ro’yisbr mumkin:

t momentda sistema.,. holatda bo’lgan,At vaqt ichida esa, bu holat
o’zgarmagan (talab kelmagan, kanallardan hechblbishamagan va sistemada
bo’lgan talablardan hech biri ketmagan);

t momentda sistema ., holatda bo’lganat vaqt ichida esa ., holatga

o’'tgan (bitta talab kelgan, hech biri kanal bo’slag@an va sistemada birorta ham

talab kelmagan);



t momentda sistema,,.,, holatda bo’lganat vaqt ichida esa,,, holatga

kelgan (yo kanallardan biri bo’'shagan yoki sisteandb’lgan talablardan biri
vaqti tugashi munosabati bilan ketgan va talab kgkn).

At vagt ichida x .. holatga o’'tish mumkin bo’lgan barcha imkoniyatlar
o(at) ga teng ehtimolga ega bo’ladi.

Bu hodisalardan birinchisining ehtimoli ehtimollako’paytirish haqgidagi
teoremaga ko'ra
 (t)e ™ [P(Tx > At)"P(T, > At)]n+s =
- e o) -
P (t)e™ et (e =

=P, (t)e sl = p  (t1- (A +nu+(n+sp)at +0(at)]

n+s

P

ga teng, ikkinchi hodisaning ehtimoli

n+s-1

F’n+s_1(t)(1— e )[P(TX > At)"P(T, > At)] =
Po(ime Yo e -

+s—1(t )(]_— e At )e—nﬂAt @—(ms—l)vm —

n+s—1(t )(1— e_/‘At )e—[n,u+(n+s—1)v]At =

()24t +0(at)[1- (nu + (n+s -1 )at +0At] =
= Pr.oa ()10 + 00

ga teng, uchinchi hodisaning ehtimoli

Prusa (B, P(T, < 8) + €'y P(T, < A8)] &7 =

- Palfnlt- e )+ (r s e e -

= P,...,(t)[nzat +0(At) + (n+ s+ 2t + o(at)[1- Aat +0(at)] =
Prusa O](ngr+ (n+ s+ 2y )at+ofat)] - rat + ofat)] =

P....i (t)nz + (n+s+12)v]at +0(At)

ga teng.
Topilgan ehtimollarni bir yerga yig'ib, quyidagirtglikni hosil gilamiz:

Pros(t + 2t) = Py (0L~ (A + npa + (n + spont)] +

P..,(tat+P, ., (t)nu+(n+s+1v]at +0(at)

n+s+l

Bu tenglikda P, (t) qo’shiluvchini chap tomonga o’tkazamiz, so'ng ga

bo’lamiz. Natijada



I:)n+s(t +AAtz+ Pn+s(t) - _[/] + nlu+ (n + S)V]Pn+s(t)+APn+s—1(t)+

(1)« o(At)

At

+[(nu+(n+s+1p)|P

n+s+l

tenglikni hosil gilamiz.
Bundan At - 0da limitga o’tib, quyidagi differensial tenglamagmya
bo’lamiz:
Pos ()= =[A +nu+ (s+ R, (t)+ AP, (1) +
+w+(n+s+1p )R t)
Endi oxirgi P..(t) ehtimollar uchun differensial tenglamalar tuzamtiz.

vagt momentini tayin qilib olamiz vat+At momentda sistema,,  holatda

bo’lishi hodisasining ehtimolini topamiz. Bu hodiguyidagi usullar bilan ro’y
berishi mumkin:

t momentda sistema,,,, holatda bo’lgan,at vaqt ichida esa, bu holat

o’zgarmagan (kanallardan hech biri bo’shamagan istereadagi talablardan
hech biri ketmagan);

t momentda sistema,, , holatda bo’lganat vaqt ichida es,,, holatga

kelgan (bitta talab kelgan, hech biri kanal bo’'shgan va sistemadagi
talablardan hech biri ketmagan);

At vagt ichidax, . holatga o’'tish mumkin bo’lgan barcha imkoniyatlar
o(at) ga teng ehtimolga ega bo’ladi.
Bu hodisalardan birinchisining ehtimoli

) (t)e [P(TX > At)"P(T, > At)]n+m =

=P, (t)e™ (e_"At )n [ﬁe‘”At )”+m =
P (t)e—/lAt @—n,uAt E—(n+m)vAt —

n+m

— Pn+m (t)e—[/l+np+(n+m)v]At -p

n+m

P

(t)[l— (A +nu+(n+mp)At + O(At)]

ga teng, ikkinchi hodisaning ehtimoli



n+m-1

- e )[P(TX >at)'P(T, > At)] =
Prma ()L - e Jer ) e "™ =
)(1 el )e—n,uAt [ (-t —
t)(l ot )e—[n/.(+(n+m—l) viat —
Ant +0(at)J1- (n+ (n+ m-1)v)At +0At] =
AAL +0At

II
—+
N—"

Topilgan ehtimollarni bir yerga yig'ib, quyidagirtglikni hosil gilamiz:

n+m(t+At) P (U= (e + (n+ mpt)] +
o ()ADL +0(A1)

P

Bu tenglikda P, (t) qo’shiluvchini chap tomonga o'tkazamiz, so'mg ga

bo’lamiz. Natijada

Penl B Benll) - o (o (Rl 1P

At 1) %

tenglikni hosil gilamiz.
Bundan At - oda limitga o'tib, P, (t) ehtimollar uchun quyidagi
differensial tenglamaga ega bo’lamiz:
P (t) = e+ (n+ [P (1) + AP, 0)
Shunday qilib, biz sistemaning holatlari ehtimollaichun quyidagi

differensial tenglamalarni hosil qildik:

R(t)=-AR(t)+(u+v)R(t)

P(t) =14 +nlu+ V)R () + AP )+ v )Prat) (1.1)

Praslt) = A+ i+ (n+ s [P (t) + AP s O+ (n+ s+ 2 [P ()1 < s< m-1),

Pram(t) = =+ (4 my [P, (t)+ AR, (1)

(1.1) tenglamalar sisremasini,(0)=1R(0)=,...P...(0)=0 boshlang’ich

shartlarda integrallal, (t) ehtimollarning ifodalarini toppish mumkin. Ammo bu

juda katta hajmdagi hisoblashlarni talab giladi) slababli bu yerda biz bunga

to’xalmaymiz.



(1.1) tenglamalarni tuzishda biz x va v parametrlar (miqdorlar)ni
o'zgarmas bo’lsin degan farazdan hech gayerda fagdanini ko’rmadik.
Shuning uchun (1.1) tenglamalar vaqtga bog’liq dpai A(t), «(t),v(t) lar uchun
ham to’g’ri bo’lib qgolaveradi, fagat sistemali htdan holatga o’'tkazuvchi
hodisalar ogimi Puassonligicha qolsa bo’lgani (byarayon Markov jarayoni
bo’lmaydi).

3. Statsionar ehtimollar. Statsionarlik shartida, ya'nt - «da barcha

P (t) hosilalar P (t) ehtimollar esa o’zgarmas(t) sonlarga intiladi. U holda

(1.1) differensial tenglamalar sistemasini quyidagigebraik tenglamalar

sistemasiga aylantiradi:

R+ ()R =0

...................................................................... (1.2)
- [/] +nu+(n+ s)l/]Pn+s + AP, + [n/,l +(n+ s—l)v]PmS_l =0l<ss<m,

[ng+ (n+ PR, () + AR,y =0

n+m-.

n+m

Bu tenglamalargd_ R, =1 shartni qo’shish lozim.
k=0

(1.2) sistemaniP,pR,...P., noma’lumlarga nisbatan yechamiz. Birinchi

tenglamadan

p)
p+V

ga ega bo’lamiz. Ikkinchi tenglamadan (4.3) hisoblija,

P1:

P, (1.3)

-1 +U+V)P - =+ +VL ) i
P ) A 4R 2(u+V)[(A N APO} (1.4)
_ 1 p) + _ :/]—2
_2(u+v){(u+V)Pl g APO} (sof

ni hosil gilamiz.



Uchinchi tenglamadan (4.3) va (4.4) larni hisobdl, P,ni topamiz:

_ 1 _apl=
P, = 3(,L1+V)[(/] +2(:U+V))P2 /“31] =
1 A A
= A+2 L PR -A =
S A L AT s
= 1 A P, + A P - 2 P, = |
Au+v)| 2Au+v)? ° ptv © v °
A A
= P = P
23(u+v)® ° B(u+v) °
To’rtinchi tenglamadan (1.4) va (1.5) larni hisokmid, P, ni topamiz:
__ 1 _apl=
P = 4(/'[_'_[/)[(/1 +3(,U+V))P3 /]Pz]_
1 A x
= A+3u+v)—F—<P - AP |=
e P e LR ]
1 At A A
= P, + P - P |=
4(,U+V){2E3(/J+V)3 Do 2urv) C 2Auv) 0}
At At
= P, = P
23@(u+v)* ° a(u+v)t°
Bu jarayonni davom ettirib, ketma-ket quyidagilanosil gilamiz:
5 5
5 — A 5P0= A 5Po'
2BAB(u+v) 51(u+v)
A" A"
= P, = P.
" o2ma.m(p+v) ° n(p+v) °
Demak, har ganday<n uchun
X 1L 1Y
P=——vP="0— :
e Rk B 9

Endi golganP,.,s>1 ehtimollarni topishga o’'tamiz. (1.2) sistemaning

navbatdagi tenglamalardan (1.6)ni hisobga atihni topamiz:



1

P :m[(ﬁ +n(u+v))R, - AR, | =
_ 1 1L AN, ot LAV ol
Cnu+(n+1y (/]+n(/,1+v))n![€,u+vj fo4 in—l)![ﬁ,uﬂ/J ER)}
) . (1.7)
_ 1 1 A 1 A 1 A _
(el n!D"(wvj%*(n—lﬁwv)ﬁ% (n—l)!EE/JW] %}
/14
= R
! (u+v) g+ (n+1)]
(4.2) sistemanig ushbu
~[A+nu+(n+1V]P,,, + AP, +[nu+(n+2W]P,, =0
tenglamasidan (4.6) va (4.7) larni hisobga ofb, ni topamiz:
_ 1 _pl=
2 —m[()' +np+(n+1)R,, - AR =
__ 1 2 ik d A ) e
_n,u+(n+2)v{()l+nﬂ+(n+1)v)ri(y+v)”()l+n,u+(n+1)|/)PO /mrli ,u+|/j DPO}_( )
.8

_ 1 An+2 P N An+1 P _Ail:ﬁ A jnp _
nu+(n+2| m(p+v) (nu+(n+2v) °© n(p+v) © TR ur) °
An+2
= P
n(u+v) [+ (n+ 2+ (n+2] °

navbatdagi ushbu

(A0 2P, + AP + e+ (43[R, =0

tenglamasidan (1.7) va (1.8) larni hisobga oilh,ni topamiz:



S|

" eay APl =

s (A +nu+(n+2p)R.,

An+2
np+v)'[A+nu+(n+ A+ nu+ (n+2)]

/]n+2
-A4 P |=
n(u+v)"[A+nu+(n+1y] 0}

_ 1 { e
nu+(n+3W | ni(u+v)"[A+nu+(n+ VA +nu+ (n+2)y]

An+2 _ An+1 _
Ao e (e ay] An!(ﬂ+v)“[/l+nu+(n+1)v]%}
_ p _
Ky sy O T vk
_ ;]n+3 P,
n(u+v)" [+ (n+i]

1=1

:;
nu+(n+3

[(A+nu+(n+z)v> P, -

P+

Yugoridagi topilgan ifodalardan kelib chigib, harglays@<s<m) uchun

P = A P (1.9)

n+s s

n!(A1+V)“|'1| [+ (n+iy]

ga ega bo’lamiz.
(1.6) va (1.7) ifodalarning har ikkalasida ham noma’lum

ko’paytuvchi sifatida gatnashayapti. Uni

shakldan foydalanib topamiz. Bung& va PR, larning (1.6) va (1.9)

tengliklardagi ifodalarini qo’yamiz:



=
T
[
=}

I:)k Pk+zm: n+s_P+zP+z nts —
k=0

s=1 s=1
n 1 A m /‘n+5
=P + P + P =
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Bundan

P = 1 (1.10)
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ni hosil gilamiz.
Ushbu belgilashlarni kiritamiz:
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Ular mos ravishda bitta talabga o’rtacha xizmatréatiladigan vaqt ichida
sistemaga keladigan talablarni o’rtacha soni vatesiadan ketadigan

talablarning o’rtacha sonidir. Hagigatdan ham,

a=2= =T, p=Y =M,
U

bu yerdaT, bitta talabni xizmat qilish vaqgtiT, esa uning matematik kutilishi

yangi belgilashlardan (4.6), (4.9) va (4.10) qugideo’rinishlarni oladi:
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Shunday qilib (1.11), (1.12) va (1.13) formulalar’yglgan masalaning
yechimini beradi. Ular yordamida bizni qiziqtiradiy yana boshqga
xarakteristikalarni oson aniglashimiz mumkin, xuwsussistemaga gabul gilingan

talabning xizmat gilish ehtimolP,, xizmat ehtimoli vaqt birligida xizmat qilinib

kelinayotgan talabning o’rtacha soni, vaqgt birlgidsistemaga keladigan
talabning o’rtacha soni bo’lgan nisbatini xizmaligi bilan band kanallarning
o’'rtacha soniga ko’paytmasi sifatida aniglanadi.niBBg uchun avval xizmat

gilish bilan band bo’lgan kanallarning matematikikshini topamiz:
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ni topamiz:
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Sistemadagi talabning xizmat gilinmasdan ketigimedi:
n- n_l(n—k)Pk a—n+n§‘(n—k)Pk

Payisn =1 P, =1-—° = =0 (1.15)
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Agar (1.15) formulagan=0 va g=0larni qo’ysak, u holda rad qilishli

sistema uchun bizga ma’lum bo’lgan Erlang formulakosil gilamiz:
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hosil gilingan formulalardan foydalanishni misoldn tushuntiramiz.

Misol. Elektron hisoblash qurilmasi vaqtning tasigd momentilarida
10guruh/min. intensivlik bilan keladigan ma’lumatighlaydi. Ma’lumotlarning
hajmi har birining ishlash giyinchiligi har xilligi hisobga olib, ma’lumotlarning
bor guruhini ishlashlik vaqtiniz =10guruh/min. parametrli ko’rsatkichli gqonun
bo'yicha tagsimlangan tasodifiy miqgdor deb qgarashumikun. Mashina
kelayotgan ma’lumotlarni saqglash uchun 5 guruhgdwgandagi xotiraga ega.
Agar ma’lumotlarning guruhi barcha xotiralar bo’tgaustiga kelib qolsa, u
holda u yo’qotiladi. Kelgan ma’lumotlar vaqt o'tistbilan o’z ahamiyatini
yo'qotadi va u 0’z vagtida ishlanmasa kelgandanirkeyrtacha 1 min. o’tgach
yarogsiz bo’lib goladi. Qancha foiz ma’lumot yo'dishini toping.

Yechilishi. Shartga koran=2m=51=10u4=10v=1 1) a va p

parametrlarni topamiz:

2) Ma’lumotlar o’z ahamiyatini yo’qotguncha ishlaaganligi ehtimolini (1.15)

formula bo'yicha topamiz:
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P, va P ehtimollarni (1.11) va (1.13) formulalar bo'yichapamiz:
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Ma’lumot yo’qotilish ehtimoli
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ga teng bo’ladi.
Shunday qilib, elektron hisoblash qurilmasi ma'atharni 0’z vaqtida

ishlayolmasligi natijasida taxminan 11% i yo'qotikkan.



